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Salmonellosis 
Plasmid Profiles of Salmonella (ClinicaJ Isolates) 
ne of the major infectious diseases 
affecting horses is salmonellosis. 
Caused by bacteria, the disease 
strikes suddenly, often in animals 
stressed by transpon, training, rac­
ing, or surgery. "The horse is fine one 
day and the next day it is febrile, 
depressed, and has diarrhea," said Dr. Jonathan 
Palmer. assistant professor of medicine at the Univer­
sity of Pennsylvania School of Veterinary Medicine. 
''As these symptoms can indicate a number of differ­
ent diseases, the veterinarian has to use the laboratory 
to make tile diagnosis. It is important to give suppor­
tive therapy, to provide fluids and electrolytes to 
replenish what is lost through diarrhea." 
Dr. Palmer explained that diagnosis of salmonello­
sis il; not a quick process. "Fecal cultures are required 
to isolate and identify the presence of the organism, 
and that takes two to three days for each culture. 
Often the bacteria will not be evident in the first cul­
tures, and many fecal specimens may have to be 
taken." WhHe the specimens are being processed, the 
veterinarian will also perform more tests to rule out 
diseases with similar symptoms. 
Salmonellosis occurs in mammals, fish, birds, and 
reptiles. More than 2,000 different serotypes have 
been identified but only about 15 to 20 of these are 
responsible for serious disease in the horse. Dr. 
Charles Benson, associate professor of microbiology 
at New Bolton Center, is working on the development 
of better approaches for both the isolation of Salmo­
nella and the characterization of the different isolates. 
He is also evaluating a variety of techniques to 'fln­
gerprint" the plasmid(s) present in these strains. 
Plasmids are pteces of DNA hat exiSt in the cyto­
plasm apart from the normal chromosomal material 
of the bacterium and are often referred to as extra­
chromosomal elements. Plasmids may contain the 
genetic information for antibiotic resistance, increased 
virulence (ability to cause an infection), and a number 
of other characteristics. Different plasrnids from dif­
ferent Salmonella may have a different combination 
of these genetic components. These plasmids may !Je 
extracted for analysis. 
The attached figure is a picture of a plasmid analy­
sis performed by electrophoretic separation in an 
agarose gel of the plasmids extracted from five differ­
ent Salmonella isolates. Two of these strains have the 
same plasmids, and thus the patients were considered 
to have been infected from the same source. The 
mechanism for analysis of these plasmids is continu­
ously being refined to gain as much information as 
possible. Note also that several of the strains had 
more than one type of plasmid coexisting inside the 
same bacterium. 
Most plasmids are spread from one bacterium to 
another by conjugation. The mechanism of transfer 
includes a replication step so that only a copy of the 
plasmid is transferred to the recipient. The recipient of 
the plasmid gains the ability (by virtue of specific 
genes on the plasmid) to transfer a copy of the plas­
mid to another bacterium. ln this fashion, a single 
bacterium carrying one or more plasmids may initiate 
a mini-epidemic among members of the bacterial col­
ony, resulting in widespread distribution of the plas­
mid(s) as well as sending the plasmid(s) to bacteria 
other than Salmonella. 
"By identifying the genetic pattern of plasrnids from 
a SalmoneTia isolate, Dr. Benson and his associates 
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Dr. Benson is isolating the bacteria from samples col­
lected here at the hospital as well as from specimens 
sent in by practitioners,'' said Dr. Palmer. "The genetic 
material contained in the plasmids is examined and 
compared to the genetic material from other Salmo­
nella. The genetic composition of the chromosomes of 
the bacteria changes very slowly over time; changes in 
the plasmid composition are considered significant." 
Recently this technique helped to identify a strain of 
Salmonella detected in a hospital patient. It was a 
strain not seen in this area but very common in 
another part of the country. It was determined that 
the horse bad harbored the organism, and the stress of 
sun�ery had caused the disease. The patient had not 
picked up he infection at the hosp1tal. 
"The ability to identify the source of the bacteria is 
imponant to epidemiologists," said Dr. Palmer. "Out­
breaks of salmonellosis have increased in recent years, 
and it is important to fmd out where the organism 
came from." Dr. Benson's method can help determine 
whether the bacteria originated from a herd of cattle, 
from a contaminated area of a slaughterhouse, pro­
cessing plant. or store or whether they found their way 
into food through contaminated appliances in a 
kitchen ... At this point in time, a great deal of blame 
for human salmonellosis outbreaks is put on livestock 
producers," said Dr. Palmer. "By identifying the strain 
of bacteria the real source can be found. It may not be 
on the farm or in the feedlot but in a place removed 
from there."' 
About ten percent of horses have asymptomatic 
Salmonella infections. They show no sign of disease, 
yet they can act as a reservoir as they shed the bacteria 
from time to time. The disease is spread mainly 
through feces. l n  horses older than one year it causes 
diarrhea. fever, and depression. In foals and new­
borns. it may become systemic in that the bacteria 
invade the bloodstream, causing pneumonia and infec­
tion in the joints. Here the disease is treated with anti­
biotics in addition to the flutds. "ln older horses anti­
biotics may slow down the disease but won't cure it," 
said Dr. Palmer. "Aggressive, supportive fluid therapy 
at this time is the best treatment. The diarrhea will run 
its course. and the horse will develop immunity which 
may protect it from future infections. Rarely do we 
get a readmission for salmonellosis." 
Salmonellosis also affects livestock. It is particularly 
serious for newborn calves where the mortality rate is 
very high. "Cleanliness can reduce the incidence of the 
disease� suspected animals should be isolated and con-
direction of electrophoresis ------3� 
taminated pastures should not be used." Salmonella 
infection in dairy cows can present a human health 
hazard if the milk is not pasteurized prior to process­
ing or sale. Heat kills the bacteria. 
Salmonellosis is always suspected when a horse or a 
food animal is admitted to the hospital with diarrhea. 
Such patients are placed in the isolation unit at New 
Bolton Center and are tested repeatedly for the dis­
ease. Only when at least five clean cultures have been 
obtained is salmonellosis ruled out. Each animal is in 
its own stall, and veterinarians and technicians wear 
overalls and boots, which are changed before entering 
the next stall or leaving the building. Also, before a 
patient is handled, the clinician and the technician 
scrub their bands. When a patient is discharged the 
stall is cleaned and disinfected and cultures are taken. 
Only after successive clean cultures is the stall used for 
the next patienL 
The Salmonefla organism may be anywhere, in the 
ground or in water. In stables and on pastures it can 
be shed by rodents. birds, and wildlife. Thus, horses 
and livestock are frequently exposed to it. "'Salmonella 
usually will not affect a healthy animal, but when such 
animal is stressed, the infection can take hold," said 
Dr. Palmer. "Veterinarians carefully monitor their 
surgical patients for salmonellosis to begin treatment 
at once should the disease surface." At this time. there 
is no completely effective vaccine. Dr. Benson and his 
colleagues at New Bolton Center are working on 
developing one, as are researchers at other 
institutions. 
While suspected salmonellosis cases make up the 
largest contingent of patients in the isolation unit at 
New Bolton Center, horses and livestock with other 
infectious diseases are also admitted there ... Animals 
with diseases such as herpes myelitis or Potomac 
Horse Fever are placed in isolatio.n. as are cattle with 
Johne's disease and sheep and goats with caseous 
lymphadenitis, •· said Dr. Palmer. "Other infectious 
diseases like strangles or equine influenza can be 
treated on the farm where Lhe animals can be kept 
isolated." 
The isolation bam at New Bolton Center bas been 
renovated and refurbished during the last year. 
Shortly, each of the six stalls will be individually venti­
lated and heated in the winter. The ventilation system 
will be such that only fresh air will be circulated. The 
renovations and the new air handling system were 
made possible by a generous donation from the Mrs. 
Cheever Porter Foundation. 
Electron photomicrograph of Salmonella typhinwrium. 
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